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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 5/3/07 have been fully considered but they are not 
persuasive. 

2. Concerning US20040007255, the applicant argues that the prior art teaches a 
"nozzle" and fails to teach the claimed "delivery head." The applicant further argues that 
'255 fails to teach all the limitations of claim 8 but does not specifically mention which 
feature(s) are lacking. The examiner contends that the two terms "nozzle" and "delivery 
head" are synonymous. They both contain an opening through which a fluid can flow. 
Concerning the "delivery arm", '255 teaches the nozzle attached to piping which would 
support the nozzle and act as a "delivery arm." Concerning the "spray diverter" '255 
discusses "droplet impact" in the nozzle system (see par. 34) which would act to divert 
the fluid and would act as a "spray diverter." Thus this rejection is maintained. 

3. Concerning US6454871 , the applicant argues that this prior art fails to teach a 
nozzle. Here the examiner is confused because the applicant's claim never mentions 
the term "nozzle." The examiner is further confused as the applicant argued in the '255 
reference that the delivery head was not the same as a nozzle. Thus these arguments 
are not convincing. 

4. Concerning US6365005, the applicant argues that '005 does not teach each and 
every limitation of the claimed nozzle. Again this is confusing as the applicant's claim 
makes no mention of a nozzle. Furthermore, the applicant does not specify which 
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feature is lacking in the prior art. Instead the applicant argues that some of the features 
are not in the prior art. It is unclear to the examiner which features are lacking. 

5. Concerning US61 83708, again the applicant argues that the prior art fails to 
teach all the features of the claimed "nozzle." Again the applicant's claim does not 
mention a "nozzle." In figure 2A an almost identical delivery system to that of the 
applicant's delivery system including the delivery head, delivery arm and a means of 
diverting the flow. The applicant argues that 708 does not teach the "structural features 
of the tools." However, 708 clearly discusses such subjects including nozzles, rotary 
devices, droplet size, etc. (see cols. 5-6). Thus these rejections are maintained. 

6. Concerning US5941257, the applicant argues that the back pressure taught in 
this reference is greater than 10 psig. Here the examiner is confused because there are 
several references to a back pressures of 10 psi (see fig. 9). The value 10 psi is clearly 
within the range "less than about 10 psig." The applicant should review this reference 
as a whole and not limit the reference to examples. 

7. Concerning US5783245, the applicant argues the prior art does not describe the 
spray system. The examiner disagrees. Figure 2A clearly shows the spray device and 
it appear to the examiner to be well within the scope of the instant claim. The 
description of this figure also describes the nozzle and spray diverter. Thus the 
examiner does not agree that this reference is silent to these features. 

8. Concerning US5603826, applicant argues "Welch does not describe nozzles or 
any sprays." The applicant further argues "Welch does not describe, or even recite, a 
nozzle." The examiner does not agree. In figure 2 the spray system is clearly shown 
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and contains a spray arm and a spray nozzle. A description is given for this system as 
follows: 

(4) The vessel includes an inlet line I, through which is fed a 
cleaning solution or a rinse solution, and an outlet line T through 
which the liquid fed to the vessel V is removed. The vessel V has 
sides S and a bottom M, across which the cleaning or rinse liquid 
flows when the C-I-P system is in operation. The exemplary vessel V is 
also shown with an option spray ball B which facilitates the 
distribution of liquid from the inlet line I. In a typical 
arrangement, the outlet line T is positioned at about the bottom M of 
the vessel V. In other known arrangements (not shown) , the outlet line 
T may include enter the vessel V at a location above the bottom M and 
may have a loop or other section which extends to the vessel V bottom 
M . 

9. Thus it is not clear how the applicant can support the statement "Welch does not 
describe, or even recite, a nozzle." 

10. Furthermore, it is again confusing because the applicant is arguing a lack of 
teaching for a feature not even recited in the claim. There is no reference to the term 
"nozzle" in claim 8. Thus it is unclear why this unclaimed feature is repeatedly 
addressed. 
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Claim Rejections - 35 USC § 102 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 8-19 are rejected under 35 U.S.C. 102(e) as being anticipated by Tabani, 
Yacoob (US20040007255). 

Concerning the clean-in-place and the two-phase, Tabani, Yacoob teaches the 
following: 

An apparatus and method for cleaning passageways and the like with a 
two-phase mixture of gas under pressure and an aqueous cleaning solution. 
The two-phase cleaning mixture is generated in a module and is passed out 
of the module at a predetermined rate that determines droplet size, 
velocity and droplet density at the pipeline surface to be cleaned. The 
droplets impact the walls of the passageway to be cleaned, thereby 
fragmenting, eroding and removing contaminants in said passageway. These 
are then flushed out of the passageway by the two-phase flow. The flow of 
cleaning solution can be steady or pulsed. The apparatus and process 
include a clean-in-place system that is useful in food, beverage, 
pharmaceutical and similar process industries.(see abstract) 

Concerning the liquid phase, multiple phase, gas to liquid ratio and the inlet line, Tabani, 

Yacoob teaches the following: 

[0086] As discussed above, a two-phase flow can be created, in situ, in 
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the membrane lumen by mixing the backflushing liquid with air from the 
air source 10. The gas to liquid ratio in this case is adjusted by 
controlling the backflushing liquid and air pressures. This step is done 
by introducing air to the inlet adapter which is connected to the inlet 
of the membrane to be cleaned via pipe segments 126, 128, 130, 132, 134, 
136, 138, 140, and 142 through valves 46 and 54 and the two phase 
generating module 12. Air in this path is regulated by the regulator 66 
and monitored by the pressure transducer 72. With the two-phase flow 
generated in situ in this case, the mist separator 500 is collecting 
two-phase exhaust rather than liquid phase only. Liquid is separated from 
the two-phase exhaust inside the mist separator 500 and discharged via 
pipe segment 152 through valve 64; air is discharged via pipe segment 
154. 

Concerning the gaseous phase, Tabani, Yacoob teaches the following: 
[0028] According to the two-phase flow cleaning method of the present 
invention, droplet size plays an important role in the cleaning process 
since the inertial impact of the droplet is tangible, and become very 
significant at the optimal droplet size, between 30 to 200 microns. 
Droplets that are too small have inertial impact forces that are too low 
to achieve fragmentation and detachment of biofilm and like contaminants 
from the lumen of passageways. The larger the droplet, the larger is its 
kinetic energy, and the larger is biofilm fragmentation for example. 
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However, in the two-phase flow of this invention, the optimal droplet 
size is determined by the flow conditions and parameters mentioned above. 
The two-phase flow of the present invention optimizes droplet size 
without compromising the main flow attributes needed to cover the entire 
lumen surface and length of the passageway to be cleaned; and at the same 
time ensure that the liquid boundary layer is either very thin or 
discontinuous. The purpose of the latter condition is to keep the 
contaminant bare such that the droplets directly or nearly directly 
impact the contaminants, causing their fragmentation, erosion and 
detachment. Droplets that are too small are not effective for cleaning 
and thus can be entrained in the gas phase without impacting the lumen 
surface of the passageway. On the other hand, very large droplets, e.g., 
those that are >200 microns in size are difficult to create and 
re-suspend (in the gas flow) in an efficient manner. 
Concerning the vessel, Tabani, Yacoob teaches the following: 

[021 1] Cleaning apparatus 100 and the two-phase cleaning process were used 
to perform clean-in-place (C-l-P) operations of reverse osmosis (RO) 
membrane elements, part of a wastewater system, with noted success. In 
this case, the system to be cleaned 400 consisted of a single 4 inch RO 
pressure vessel (made by Osmonics Corporation) having two spiral wound RO 
elements (FilmTec TW30-2540) connected in series. The above RO pressure 
vessel was piped with a feed inlet, a permeate outlet for purified water 
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and a concentrate outlet. 
Concerning the interior surface and the interior surface, Tabani, Yacoob teaches the 
following: 

[0141] A 1.4 mm internal diameter tubing having a length of 24 inches 
(L/D=435) was covered with a highly adherent biofilm on its interior 
surface and cut in three equal sections, designated as A, B and C.(par#174) 
Concerning the back pressure, Tabani, Yacoob teaches the following: 
[0070] The holding tank 14 is provided by first pumping means 30 via pipe 
segments 199, 198, 200, 202, 204, 205, 210, 212 and 214 through valves 84 
and 76 at a pre-defined liquid pumping rate. Liquid pressure is monitored 
by a liquid pressure transducer 74. A return loop via pipe segments 209, 
194, 192 and 193 through the manual valve 88 serves as a pressure 
adjustment means to maintain the desired pressure range necessary for 
operating the nozzle 13 in the two-phase generating module 12 during the 
cleaning period in order to avoid back pressure to other parts of the 
apparatus. The cleaning solution is then atomized/dispersed at the nozzle 
13 and mixed with air to generate the two-phase cleaning mixture which is 
then directed to the inlet adapter 56 connected with the passageway to be 
cleaned 400 via pipe segments 138, 140, and 142 through valve 54. 
Thermocouple 52 is employed to measure the two-phase mixture temperature 
before entering the passageway to be cleaned 400. The two-phase exhaust 
leaving outlet adapter 58 connected to the passageway to be cleaned 400 
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is then directed to mist separator 500 via pipe segments 144, 146, 148 
and 1 50 through valve 62. The exhaust pressure is monitored at pressure 
transducer 60. The liquid phase is then separated from the two-phase 
mixture inside the mist separator 500 and discharged via pipe 152 through 
valve 64, and gas is discharged via a ventilation duct 154. In this 
process the desired mixture temperature is controlled by the liquid 
heater 15 and air heater 1 1 , and is monitored by the thermocouple 52 with 
a feedback loop to the controller 600. 
Concerning the flow rate and the gal/min, Tabani, Yacoob teaches the following: 
[0158] The nozzle used to generate droplets for the two phase flow used in 
cleaning, rinsing, and sanitizing the pipeline was designed to supply 
liquid droplets in the range between 25 to 400 microns using three 
different pumps. The process steps for performing the entire cleaning, 
rinsing and sanitizing cycles were controlled. First, initial testing to 
determine gas and two-phase flow velocities at the inlet and outlet of 
the piping system was performed. Water was supplied at different flow 
rates to the two-phase generating module 12 through the third pumping 
means 34. Air was regulated using a pressure regulator 42 and a flow 
meter 50 to cover an air pressure range between 10 to over 30 psig. The 
two phase flow delivered to the piping system through the inlet adapter 
56 was controlled to provide two phase flow having pressures between 
12-32 psig and liquid flow rates ranging from 0 to 1 .2 gpm. The air and 
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liquid flow rates used in this experiment covered gas to liquid ratios 
between 900:1 to 27,000:1. 

Claims 8-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Materna, Peter 
A. (US6454871). 

Concerning the two-phase and the inlet line, Materna, Peter A. teaches the following: 
In the case of a hemodialyzer, the permeability of the membrane is such 
that the quantity of water or liquid which seeps through the membrane 
during the cleaning process, if the dialysate side is pressurized to a 
higher pressure than the interior of the hollow fiber, may be sufficient 
to create the two-phase flow situation inside the hollow fiber. In this 
manner it may be possible to provide only flow of dry gas into the 
passageway. This gas flow would then become two-phase as a result of 
mixing with the permeated liquid. In this case the two-phase flow would 
have an increasing liquid content as it progresses from the inlet to the 
outlet of the passageway, due to additional liquid seeping in along the 
passageway. In itself, this variability of liquid fraction is not an 
intended feature of this mode of operation, but it may be convenient.(see col. 20, 

lines 48-62) 

Concerning the liquid phase, multiple phase and the gas to liquid ratio, Materna, Peter 
A. teaches the following: 

The mixed-phase flow has a high volume ratio of gas to liquid and certain 
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combinations of liquid properties. The advantage of a mixed-phase cleaning 
system is that it combines the best of both liquid and gas flow. It can 
have an overall pressure drop per unit length which is acceptably small as 
governed mostly by the characteristics of the gas flow, but the liquid 
phase is moving with the gas at a substantial velocity. Therefore, at the 
places where the liquid phase interacts with the wall there can be 
high-velocity impact of the liquid in certain places and an accompanying 
high local shear or impact stress. (see col. 6, lines 33-43) 
Concerning the gaseous phase, Materna, Peter A. teaches the following: 
In the case of a dissolved gas, a useful gas is carbon dioxide because it 
is relatively soluble in water. However, air can be used as well. The 
solubility of any gas in water is dependent on the absolute pressure to 
which the solution is exposed; thus a decrease in pressure can cause a gas 
to come out of solution and form bubbles. As liquid flows through a 
permeable membrane, depressurization occurs. On the upstream side of the 
membrane, at the higher pressure, a certain concentration of gas can stay 
in solution in the liquid. On the downstream side of the membrane, which 
is at a lower pressure, a smaller amount of gas can stay in solution, and 
the rest comes out of solution as bubbles. The bubbles form directly 
within the pore structure, where debris needs to be removed, and thus the 
debris is dislodged. The debris may serve as nucleation sites for the 
formation of bubbles. This is an efficient use of dissolved gas in a 
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liquid. Two other gases which are significantly soluble in water are 
sulfur hexafluoride and nitrous oxide, although all gases are soluble in 
water to some degree. If oxygen or ozone is present in the gaseous phase, 
an oxidative or disinfectant effect can occur.(see col. 8, lines 22-42) 
Concerning the interior surface, Materna, Peter A. teaches the following: 
Interior surfaces of passageways such as small-bore tubing, pipes, ducts 
and the like, which may carry fluids such as liquids, gases, slurries or 
aerosols, are very difficult to clean and to maintain in a clean 
condition. When the flow path is long and narrow, or hard to reach, it is 
difficult to clean the surfaces by conventional liquid phase flushing 
because such a long, narrow passageway limits liquid flow velocities by 
creating a high resistance to flow. As a result, shear stresses which 
could aid in the removal of contaminants from such surfaces are limited. 
Low flow velocities also limit the usefulness of solvents for the same 
reasons. (see col. 1, lines 15-26) 

Concerning the flow rate and the gas to air ratio, Materna, Peter A. teaches the 
following: 

The volumetric ratio of gas and liquid is also important for achieving 
cleaning. As will be described hereinafter, typical ratios of gas (usually 
air) to liquid cleaning solution are 50:1 to 6000:1, with that ratio being 
considered to be the flow rate of gas at standard conditions, i.e., one 
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atmosphere (absolute) of pressure and O.degree. C, relative to the 
volumetric flow rate of the liquid solution. If too much liquid is 
present, the regime of slug flow occurs, and it is difficult to achieve 
sufficiently high velocities and to achieve droplet formation and ripping 
off of droplets from the liquid layer on the wall. Too little liquid 
cannot achieve good cleaning in a reasonable period of time, simply 
because there are not sufficient droplets to impact the wall often enough. 
This could in principle be overcome by lengthening the treatment time, but 
at the expense of convenience. For a given source pressure, the flow rate 
of gas can be measured when only gas is flowing through the surface being > 
cleaned. At the same source pressure, the flow rate of gas for mixed-phase 
flow is measured by placing the flow meter upstream of the mixing point. 
It is usually found that for conditions conducive to good cleaning, the 
gas flow rate for the mixture is at least 40% of the flow rate of dry gas 
alone.(see cols. 10-11) 

Claims 8-1 9 are rejected under 35 U.S.C. 102(b) as being anticipated by Schleiffarth, 
James W. (US6365005). 

Concerning the clean-in-place, vessel, spray, inlet line and the interior surface, 

Schleiffarth, James W. teaches the following: 

The evaporation vessel 12 contains a vapor disengagement section 44 above 
the level of the liquid being evaporated. Optionally, full spray nozzles 
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49 spray liquid feed or other suitable liquid (such as process water) into 
the vapor disengagement section to assist the disengagement of the vapor 
from mist and other liquid droplets. Mist eliminators 46, 48 with 
clean-in-place nozzles 47 are placed above the full spray nozzles 49. The 
vapor compressor inlet line 34 is between the blower or compressor 10 and 
the top of the evaporation vessel 12. The evaporation vessel has a closed 
top 65 and a closed bottom 64, each of which may be generally of any 
shape. In applications where the feed contains precipitates or solids 
(such as wastewater), the closed bottom 64 may have a conical shape to 
facilitate sliding of the solids to the concentrate outlet line 38. If the 
bottom is conical, a preferred shape is a cone having an interior 
cross-section angle of 60 degrees. (see cols. 3-4, par#71) 

Concerning the liquid phase, multiple phase, flow rate and the gal/min, Schleiffarth, 

James W. teaches the following: 
The operational parameters of the distiller are chosen so as to maintain a 
liquid, rather than a gaseous, flow throughout the primary heat exchanger 
18. This is done by maintaining the recirculating flow rate at a value 25 
to 200 times the feed rate of the liquid to be evaporated. The feed pump 
56 has a variable speed drive which can vary the heat recovery of the 
secondary heat exchanger. In one embodiment, the variable speed drive is 
rated from 0 to 7 gal/min and is operated at 4 gal/min, or approximately 
6000 gallons per day. The recirculation pump 40 is a 5 hp unit, operated 
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at 20 psig to produce 200 gal/min. The recirculation pump rate is 
preferably controlled manually by reading a pressure gauge on the output 
side of the recirculation pump 40 and by adjusting a flow control valve to 
achieve the proper operational pressure. Transfer of heat from the 
compressed vapor may result in local boiling of the liquid inside the 
evaporation loop 16 above the primary heat exchanger 18. The recirculation 
rate is fast enough to entrain the vapor bubbles in the liquid in the 
primary heat exchanger 18 and to maintain a turbulent-flow, single liquid 
phase throughout the primary heat exchanger 18, thereby increasing the 
heat transfer to the recirculating liquid. (see cols. 7-8) 
Concerning the gaseous phase, Schleiffarth, James W. teaches the following: 
As used herein, the term "steam" means the gaseous phase of the liquid 
being evaporated, whether the liquid is water or not. Although the 
description above contains many specifics, these should not be construed 
as limiting the scope of the invention but as merely providing 
illustrations of some of the presently preferred embodiments of this 
invention. Various other embodiments and ramifications are possible within 
the scope of the invention. For example, this vapor compression distiller 
can be used to process a wide variety of materials under significantly 
different conditions while maintaining a highly turbulent liquid flow 
through the primary heat exchanger which has significantly reduced fouling 
characteristics. Furthermore, the flexibility in addition of the makeup 
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heat in the form of steam allows for either the more efficient method of 
heat transfer by direct steam injection into the material being evaporated 
or by indirect means by feeding this makeup steam into the hot side of the 
primary heat exchanger. This would have the further benefit in not 
diluting the material to be evaporated during system startup. (see cols. 8-9) 

Claims 8-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Wei, Guang- 
jong Jason (US6183708). 

Concerning the liquid phase, gaseous phase, vessel, multiple phase and the spray, 

Wei, Guang-jong Jason teaches the following: 
The process described above is preferably used as a pretreatment, alongside 
additional peroxy acid composition treatments. These additional treatments 
are preferably carried out in a device where intimate contact between a 
gas phase and a finely divided liquid phase or a finely divided gas phase 
and a liquid phase is obtained. Such devices, including sparged and 
agitated vessels and the various types of tray towers, can contact a gas 
phase with a liquid and can disperse the gas phase into bubbles or foams. 
Tray towers are typically the most important of these since countercurrent 
multistage contact and other contacting can be obtained. The gas can be 
contacted in the form of a finely divided or small bubble into a bulk 
liquid in a sparged vessel (bubble column). Finely divided gas or 
atmospheric bubbles can be dispersed into a mechanically agitated vessel 
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in which the liquid contents are agitated to ensure close contact with the 
finely divided bubbles and the liquid. Multistage absorption can be 
obtained using multistage tray towers using a variety of towers, baffles, 
barriers, downspouts and other mechanical means to ensure close contact 
between the gas phase and the liquid phase. Venturi scrubbers can be used 
along with wetted-wall towers, spray towers and spray chambers, packed 
towers, and any other countercurrent or cocurrent apparatus that can 
ensure close contact between the atmospheric or odor containing gas phase 
and the liquid treatment. The process can be run either continuous or in 
semibatch or batch mode. During the process, the accumulated treatment 
composition containing a substantial quantity of the odor compounds and 
the oxidized odor compounds are removed from the process equipment and 
directed to typically on-site treatment or municipal sewage treatment 
plants. In smaller applications, or liquid/liquid applications a venturi 
system is preferred while in larger applications, a countercurrent 
scrubber towers can be preferred. (see cols. 5-6, par#121 ) 
Concerning the delivery head, Wei, Guang-jong Jason teaches the following: 
There are a number of different ways to form the droplets of the desired 
size. Most atomizers can be categorized into one of three common 
categories: pressure nozzles, two-fluid nozzles and rotary devices. These 
devices are available commercially from Spraying Systems Company. The 
degree of atomization is determined by the fluid and or gas pressure along 
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with the spray head bore size and design. The specified droplet size can 
be determined from commercial correlation charts which are available from 
suppliers. Preferably, an air injected atomizing nozzle is used. This type 
produces a much smaller droplet size in the range of 20 to 40 .mu.m.(see col. 5, 
lines 50-60) 

Concerning the spray diverter, Wei, Guang-jong Jason teaches the following: 
The scrubber tower 8 is used to provide the necessary contacting area 
between the peroxyacid containing aqueous stream 7a and the odor-causing 
compounds within the gaseous phase 2a. The tower operates 
countercurrently, meaning that the aqueous stream 7a enters at the top and 
exits the bottom while the air stream 2a enters the bottom and exits at 
the top. The air stream 8b exiting the top of the tower flows to an 
optional stack 10. The aqueous stream 8a exiting the bottom of the tower 
flows to diverter valve 8", which recycles a portion of the aqueous flow 
back to the holding tank 6 while diverting the remainder as waste stream 
9. Alternatively, the contacting column 8' can also operate cocurrently.(see col. 12, 

lines 1-10) 

Concerning the flow rate, Wei, Guang-jong Jason teaches the following: 
The invention is concerned with a process whereby a finely divided or 
fogged peroxy acid composition is used to augment an odor reduction 
process. It has been found that a fogged peroxy acid composition is highly 
effective at odor reduction. Preferred average droplet size ranges from 25 
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to 500 .mu.m (10. sup. -6 m) in diameter, with a more preferred size range 
of 30 to 1 00 .mu.m and a most preferred range of 30 to 60 .mu.m. By 
contrast, conventional treatments utilize spray droplets which range from 
1000 to 100,000 .mu.m. Without being limited by theory, it is believed 
that the augmented effectiveness is due to the vastly greater droplet 
surface area, which results in a greatly expanded level of contact surface 
between the peroxy acid droplets and the odor causing compounds. This 
makes it possible to greatly reduce the volume of aqueous peroxy acid 
solution used. While copending application Ser. No. 09/007,225 discloses 
an aqueous flow rate of about 9 to 100 gallons per minute, the claimed 
invention is able to make effective odor control with reduced particle 
size at use flow rates of about 0.1 to 3 gallons per minute. (see col. 5, lines 30-50) 

Concerning the inlet line, Wei, Guang-jong Jason teaches the following: 
FIG. 2b shows a portion of FIG. 2a, demonstrating how the peroxy acid 
pretreatment of the invention can be incorporated into the greater odor 
reduction scheme outlined in FIG. 2a. Specifically, the odor laden inflow 
21 is seen passing through the air inlet 35. A compressor 32 and a peroxy 
acid solution source 33 are used to provide an atomized pretreatment spray 
via atomizer 34. The pretreated air then passes along to receive 
additional treatment as seen in FIG. 2a. (see col. 5, lines 1-10) 

Concerning the interior surface, Wei, Guang-jong Jason teaches the following: 
In conventional odor reduction treatment processes, an aqueous solution is 
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dispersed at the top of the scrubber apparatus. In typical applications, 
the aqueous treatment composition passes through the scrubber at a rate of 
about 100 to 30,000 L-min.sup.-1, depending upon the size of the scrubber. 
Typically, the scrubber is a vertical wet scrubber having interior 
packing. The aqueous solution passes through the column packing in a 
finely divided form comprising streams, droplets, etc. through the column 
packing. The rate of solution flow is adjusted depending upon the size of 
the scrubber, the volumetric flow rate of gas, and the soil level of the 
gas. (see col. 10, lines 55-65) 

Claims 8-19 are rejected under 35 U.S.C. 102(b) as being anticipated by David W. 
Gruszczynski (US5941257). 

Concerning the clean-in-place and the interior surface, Gruszczynski II, David W. 

teaches the following: 

Several different techniques have been used in order to clean the interior 
of piping systems. These clean-in-place techniques include pigging, brush 
cleaning, lances and fluid flow or hydrodynamic cleaning. Pigging and 
brush cleaning require direct physical contact of a tool with the interior 
of the pipe. Pigging, brush cleaning and lance cleaning techniques can all 
be time consuming and require special equipment. For that reason, 
hydrodynamic cleaning is generally the method of choice for cleaning 
operations which require quick turn around time and/or relatively low 
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cost.(par#130) 

Concerning the two-phase, back pressure and the flow rate, Gruszczynski II, David W. 

teaches the following: 

A method for hydrodynamic cleaning of a piping system using two-phase flow. 
A model for predicting peak wall shear stress for two-phase flow is used 
to determine an optimum flow rate ratio which achieves a maximum wall 
shear stress in the particular piping system to be cleaned. The optimum 
flow rate is first established by turning on the liquid and gas flows 
through the piping system to be cleaned and allowing the flow to reach 
steady state conditions. The back pressure of the system is measured and 
the optimization model is used to determine the optimum flow rate ratio. 
Once the optimum flow rate ratio has been calculated, the liquid flow rate 
and the gas flow rates can be adjusted such that the optimum ratio is 
achieved. The two-phase back pressure is then measured to verify that the 
optimum flow rate ratio has been used. This is done by comparing the 
measured optimum two-phase flow back pressure with the initial two-phase 
back pressure used in the equations. If there is a variance between the 
two back pressures then the measured back pressure is substituted into the 
equations for the initial back pressure and the optimum flow rate ratio is 
recalculated. This step is repeated until the measured back pressure is 
equal to the back pressure used in the calculations. Cleaning is then 
performed at that optimum flow rate ratio.(see abstract) 
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Concerning the liquid phase, gaseous phase and the multiple phase, Gruszczynski II, 

David W. teaches the following: 
This equation includes the frictional component of the pressure drop and 
does not include the accelerational and gravitational aspects of the 
pressure drop (considered negligible in most cases). The correlation 
solves for the frictional pressure gradient by employing a relationship 
between the frictional pressure gradient for the gas phase or liquid phase 
flowing alone in the channel, in terms of frictional multipliers, as shown 
in Equation 2:(par#171) 

Concerning the gal/min, Gruszczynski II, David W. teaches the following: 
Through the practice of the method of the present invention, two-phase 
hydrodynamic cleaning of stationary piping systems can be optimized. 
Optimization of the liquid and gas flow rates for hydrodynamic cleaning is 
accomplished through experimental and semi-analytical analysis of 
two-phase flow in tubular geometry. In the experimental analysis, the 
cleaning efficiency of two-phase flow was measured at different flow rates 
for different system configurations. The data demonstrates that there is a 
maximum cleaning efficiency with respect to the ratio of air and water 
volumes. This data is presented in FIG. 1 which is a graph plotting shear 
stress in arbitrary units versus the flow rate ratio (scfh/gpm). The data 
presented in FIG. 1 was collected for a piping system comprised of 5/8" 
diameter pipe with actual measurement occurring at 50 feet from the source 



Application/Control Number: 10/786,237 Page 23 

Art Unit: 1751 

of the two-phase flow entrance into the piping system. The data further 
demonstrates that the maximum cleaning efficiency changes with different 
system back pressures. Thus, optimum flow rate ratio is dependent on 
system back pressure. The experimental data shows that at flow rate ratios 
higher than the optimum ratio, the cleaning efficiency decreases. This 
result is contrary to the results shown in the Tragardh and VonBockelmann 
article which appeared in the 1980 issue of the Journal of Food Process 
Engineering 3. Tragardh and VonBockelmann had concluded that cleaning 
efficiency increases with flow rate ratio. (par#1 60) 
Concerning the gas to liquid ratio, Gruszczynski II, David W. teaches the following: 
It should be understood that as the ratio of air flow to liquid flow 
increases, the average density and viscosity of the two-phase flow 
solution decreases. However, the ratio of gas to liquid at which the 
optimum flow rate occurs is certainly not apparent. It is further 
surprising that the optimum flow rate ratio changes as the system back 
pressure changes.(par#242) 

Claims 8-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Simpson (US 
5,783,245). 

Concerning the CIP processing and the internal surface of the vessel Simpson teaches 
the following: 
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(4) Fluid milk storage plants are generally known in the art. They typically 
include a holding or storage tank or vessel equipped to store the fluid milk 
product. By way of example, the tank may be provided as a semi-trailer or the 
like that is loaded from a dairy farm. Alternatively, the tank may be a 
component of a dairy processing system. When the milk tank is emptied such as 
by gravity feed or appropriate pumping of the contents to another location, 
residual milk product remains within the tank and associated pipelines. In 
known systems, such residual milk product is now removed with the use of 
various cleaning cycles. These typically include a rinse cycle and/or a 
clean-in-place cycles wherein the residual milk is washed away from the milk 
plant. 

Concerning the flow and the geometry of the spray system Simpson teaches the 
following: 

(11) FIG. 2A also illustrates a raw milk storage tank 12' that has already 
been emptied. The storage tank 12' has a liquid spray system 36 downwardly 
extending therein which is secured at an opening formed in the top of the 
storage tank 12'. The spray system 36 is of general type that is normally 
adapted to apply a cleaning spray solution to the inner walls of the storage 
tank 12'. According to the invention, the spray system 36 is adapted to apply 
a burst of treatment fluid received from a treatment fluid supply 18 to the 
inner walls of the storage tank 12' in one mode of operation. In accordance 
with the invention, this action provides a milk rinse solution that is passed 
through conduit 38 disposed at the outlet of the storage tank 12' to the valve 
cluster 34. 



Concerning the spray apparatus for the CIP cleaning Simpson teaches the following: 

(16) After the treatment fluid is provided as a burst through the spraying 
system disposed in the tank 12', the diluted milk fluid is passed through the 
valve cluster 34 and to a double-seated valve 64. The valve selectively 
diverts the dilute fluid to the recovery tank 14 via a conduit 69. These 
double-seated valves 64 and 66 also isolates the diluted milk line from the 
incoming raw milk line and insures that no adulteration of the raw milk will 
occur. As noted above, raw milk provided through the valve 64 is thereafter 
passed through a second double-seated valve 66 and supplied through a line 68 
to appropriate further processing apparatus. For example, the raw milk may be 
supplied to a plate cooler or the like as will be understood by those skilled 
in the art. 



Claims 8-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Welch, Elmer 
S. (US5603826). 
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Concerning the clean-in-place, Welch, Elmer S. teaches the following: 
Clean-in-place systems are cost effective. Operating time for the 
clean-in-place system, and down-time for the process system are minimized 
because such clean-in-place systems are permanently installed to the 
processing system. Moreover, such clean-in-place systems provide superior 
results as compared to manual cleaning. Nevertheless, there are some 
disadvantages associated with presently used clean-in-place systems.(see col. 2 

lines 50-60) 

Concerning the vessel, Welch, Elmer S. teaches the following: 
In many such known return pump systems, solution is not completely removed 
from the vessel to be cleaned, and thus is not fully returned to the 
cleaning system. In an ideal arrangement, the vessel which is being 
cleaned should be kept free of standing liquid during the rinse and 
cleaning cycles to maximize the removal of soil and contaminating 
materials. However, in such systems, sufficient solution level must be 
maintained in the vessel in order to provide adequate prime for the pump. 
Thus, in such return pump systems, the solution level in the tank cannot 
be kept sufficiently low to maximize vessel cleaning. Moreover, after the 
return pump is stopped, some solution remains in the vessel. This 
remaining solution may carry into the next step of the clean-in-place 
cycle and effectively recontaminate the cleaned vessel. (see col. 2, lines 15-35) 
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Concerning the flow rate and the gas/liquid multiphase system, Welch, Elmer S. 

teaches the following: 

A self-cleaning return pump system for use with a clean-in-place system for 
cleaning vessels includes a recirculation loop for providing flow 
communication including a return pump, an eductor, and a separator. The 
return pump is arranged to discharge a liquid through the eductor into the 
separator and is supplied with a substantially continuous flow of liquid 
from the separator. A return line provides flow communication between the 
vessel to be cleaned and a suction port of the eductor. The separator has 
a top discharge port and a bottom discharge port. The top discharge port 
is configured to discharge a liquid or a liquid-air mixture therefrom to 
the clean-in-place system. The return pump causes liquid flowing through 
the recirculation loop at the eductor to have sufficient dynamic head to 
draw liquid or a mixture of liquid and air from the vessel through the 
return line, into the eductor. The liquid or liquid air mixture is 
discharged into the separator. The bottom discharge port of the separator 
provides the substantially continuous flow of liquid to the return pump 
and substantially all of the air and a portion of the liquid is discharged 
from the separator top discharge port at a flow rate sufficiently high to 
maintain a flow of liquid across the bottom of the vessel to maintain the 
liquid therein in a state of substantially continuous flow. The liquid is 
discharged from the separator top discharge port at a rate of flow about 
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equal to the rate of flow of liquid supplied to the vessel through the 
supply line. (see abstract) 
Concerning the flow rate (i.e. gal/min), Welch, Elmer S. teaches the following: 
In a current embodiment of the system, the flow rate through the separator 
is in a range of about 200 to about 300 gallons per minute (gpm), 
preferably about 250 gpm, with a wetted separator volume of about 8 
gallons, which results in a residence time t.sub.r in a range of about 1 
to 3 seconds. Thus, because of the short residence time, and the high 
rotational velocity of the liquid, the sludge does not have the 
opportunity to accumulate in the separator 20 and is essentially washed 
out to the C-l-P system 12 and preferably to the drain 50. During the 
initial rinse mode, the recirculation loop 14 is essentially operated in a 
flooded state, with velocities at the separator inlet of about 10 to about 
20 feet per second. (see col. 7, lines 10-30) 

Conclusion 

This is a RCE of applicant's earlier Application No. 10/786,237. All claims are 
drawn to the same invention claimed in the earlier application and could have been 
finally rejected on the grounds and art of record in the next Office action if they had 
been entered in the earlier application. Accordingly, THIS ACTION IS MADE FINAL 
even though it is a first action in this case. See MPEP § 706.07(b). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregory E. Webb whose telephone number is 571-272- 
1325. The examiner can normally be reached on 9:00-17:30 (m-f). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglass McGinty can be reached on (571)272-1029. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from.either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Gregory E. Webb 
Primary Examiner 
Art Unit 1751 
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